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TECHNOLOGY 
POLYCRYSTALL INE $1 L ICON R8D O C ~ O B E R  2, 1984 
PPROACH STATUS 
WAS INSTALLED IN THE 
BED REACTOR FLUID BED REACTOR. 
I @ DEMONSTRATE PROCESS F E A S I B I L I T Y ,  I 
@ LONG DUR4TION TEST RUNS WERE CONDUCTED. 
I @ DETERMINE OPERATING WINDOW, I 
CONTRACTOR 
UNIOP CARBIDE COPPORATION 
I @ CONDUCT LONG-DUPATICN TESTS. I 
@ FBR PRODUCT WAS MELTED AND SINGLE CRYSTALLIZED. 
@ PRODUCT PURITY IMPROVEMENTS WERE NOTED, 
I @ DEMONSTRATE S I L I C O N  PURITY.  I 
Summary of Activities 
r PDU WAS M O D I F I E D  TO INSTALL A HIGH-PURITY L I N E R .  
@ A SUITABLE L I N E R  SUPPORT SYSTEM WAS DESIGNED AND 
IMPLEMENTED. 
0 SEED BED WAS PREPARED BY SCREENIWG AND ACID UASHING 
PURCHASED S I L I C O N  F I N E S .  
@ A LONG-DURATION TEST RUN WAS CONDUCTED USING P O L Y S I L I C O N  
LINER, PRODUCT FROM THIS RUN WAS SINGLE CRYSTALLIZED AND 
ANALYZED FOR PUR 1 TY, 
@ k HIGH'THROUGHPUT TEST RUN WAS CONDUCTED USING QUARTZ 
L I N E R *  
@ A COLD MODEL WAS CONSTRUCTED TO iNVESTlGATE COARSE 
P',KTICLE WI THDRAWAL. 
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SILICON MATERIAL 
, ' ,  
'* ' 
Run Summary: Long-Duration Test With Polysilicon Liner 
0 280 Ul S E E D  GROWN TO 500 B M  PRODUCT. 
0 SILANE FEED CONCENTRATION IN THE RANGE 10 - 15Z, 
0 A V E ~ A G E  D E P O S I T I O N  R A T E  A P P R O X I M A T E L Y  1 KG/HP. 
 ED TEMPERATURE 650 - ISO'C. 
m U/UKF 3 , 5  - 4.0. 
8 COMPLETE SILANE COYVERSION WITHIN THE BED. 
0 S E V E R ~ L  YG F 'UDJCT WAS WITt iDRAWN. 
0 FINE POWDER 5 .3  I OF SILANE FEED. 
0 POWER CONSUMPTION 25 K W H i d c .  
Long-Duration Run: Mass Balance 
INITIAL RED WEIGHT = 2 6 . 7 ~ ~  
SILICON IN = 6 3 . 0 ~ ~  
TiJT AL = 8 9 . 7 ~ ~  
Run Summary: High Throughput Test With Quartz Liner 
1 '  NAXI~~UII S l L A N E  F E E D  CONCENTRAT I O N  48% 
0 ~ ~ A X I M U M  D E P O S I T I O N  RATE 3.8 KG/HR. 
0 FINE POWDER 6.9% OF S I L A N E  F E E D  
a POWER CONSUHPTION 8 KWHI'KG, 
Test Product Characterization: 
Long-Duration Run With Poiy Liner 
PARTICLE PROPERTIES 
0 500 u M  MEAN PART1 CLE DIAMETER 
0 100 LB/CFT. BULK DENSITY 
m Snoorn, ROUNDED SLIRFACE 
0 FREE FLOWING 
PART I CLE MORPHOLOGY 
0 DEYSE DEPOSITION LAYER 
@ LAYERED R I NG-L 1 KE GROW1 H STRUCTURE 
0 GROWTH LAYER TH1CKNESS-100  )M 
PARTICLE PURITY 
@ FE, CR, NI NOT DETECTEP BY E M I S S I O N  SPEC 
(FE ': 20 PPM, CR ( 5 PPM; NI < 5 PPM) 
0 SAMPLES OF SEED, INTERMEDIATE 8 FINAL PRODUCT 
WERE SENT TO JPL FOR NEUTRON A C T I V A T I O N  ANALYSIS 
m SINGLE C R Y S T A L  RESISTIVITY 8 OHH-CM, P TYPE 
SILICON MATERIAL 
@ F'IIR MEASUREMENTS St,OWED P P B  LEVELS OF BORON AND 
PHOSPhOHOUS 
Plans 
ADDITIONAL P U R I T Y  RUNS STARTING W I T H  UNION CARBIDE 
SEED MATERIAL.  
0 TECHNICAL AND ECONOMiC ASSESSMECT+ 
